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FOREWORD

Tjr waster and related land resource of Chesapeake

Bay serve over 1 2 million people in five states The beauty

and richness of the region have been well known since the

area wuS first settled lrv the Surfuehatiriock and otherIndians
AlthLugh Chcsalwake Bay is still enjoyed today 400

years later the estuary and its resOurces are I•rrwtireti front

growth and development The future will hrtng additional

stresses as pcnpulation continue to grow and the region

seeks the expanded economic bas needed to provide adecwntstandard
of living for all of its tilirxnus it is hoped

that the needs of the future will be met and the
clLtality of

the Bay preserved But first the Hay ecoiystem must be

understood then patterns of growth mint respect the

capabilities of the Bays s stemiti to assimilate hum on

pressures and finally areas and rcacrzirces which areparticuiarlVvulnerable must be ardently protected throe gh

controlling pollution

This report 11mvides an overview of the major research

finriirg and range of pollution c rntrols reeommcradcd by
the Environ nental Protection Agencys Chesapeake Bay

Program UP in accordance with P1 44116 passed by
the 44th Cnngresc on October 17 1975 The reportsummarizesthree main phases of the program research on

nutrient enrichment toxic substancrand submerged

aquatic vegetation a eharartrigation of the Bays water

duality and resource and a Inanagcrnent framework for

ameliorating current pollution problems and preser vizigr
the

future duality of Chesapeake stay Chptr i of the report

provides a brief education on the
ecrulogical processgoverningthe Ray and the complex ways that anirrrak plants

and humans make use of the ecosystem In thcc cccrnd

chafrtrr the state of the ecosvstem and the sources ofpullutants
are described The final chapter recommends and

specifies actions or approaches which appear to he most

necessary and effective to improve and maintain thewellbeingof this ecosystem

I
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While the Chesapeake Bay Program significantlyadvanced
the teehnicai understanding of the nations Targe t

and mast productive estuary it aIsn promoted a unique

regional manateisient ethic This ethic vs eneciuaraged by

the hasupeake Bay Program Mariagemet Cwi i fittee

which guided the l yograins efforts over the years The

canitnittee rupr stinting the EPA the state governments

and the citizens of the area has been a unicttle example cif

regional cooperation The Chesapeake 13ay Program hope

twat the findings and rC omirieiidationw preseiitcci in this

repce will encourage a continojed commitmet b
y bath the

governments and the people o
f

the Chesapeake Bay region

Greene Jones

Chesaprrake Bat Program

Managemertl fonan iiiru

Virginia K Tipplil

_i reei o r

Chesapeake Bay Program



INTRODUCTION

HISTORY OF THE UAY 1liOG1A4t

Curicern for the weltDing of Chesapeake liar and its

tributaries prompted Congress to direct the LFs

Hnvironmental Protection Agency to conduct a fiveyear

study of the Bays water quality and resources and to

dcvvlop auanagernent strategies to preserve the Bays rluality

PI 14116 A technical program wag set up in 1976 to

identif and study thv major environmental problems in

Chesapeake 13a Cuucurrentt a study one atnirnnniental

management was established to kCrUldne available

manageaiient mechankrii on the Bay and developalternative
euntrols In 1981 the technical program ended and

dij rin g 1982 and 1983 the CBP analvred and integrated

their findings leading to ncanclusions and recoinmendatinns

for actions needed to prtsrrv the enviioiliraal duality of

the 11av

TFIL R SLAIICII PHASE

Numerous studies existed in 1976 dricumcnting the

negative effects of pollution However an absence ofscientificdocumentation and analysis existed on several serious

problerras whicb were disturbing leaders and oiticcxnv

throughout the Bay region naively a trend ofdisappearingBay gasses submerged 14113atic vegetation and of

declining fieh Iandingc among ocrtain species Arguments
centered on c1oetions of whether the losses of fish and Bay

grasses were cyclic or petiriancnt o urrencus aiici dna to

natural or human caaies

State personnel from Maryland and Virginia thescientific
community and citizens from around the Bayidentified10 primary water griality prolalemg of the Bay and

s4Lggested methods needed to investigate them Thee 10

problems were

r tlands alteration

Shertinc erosion



Effects of heating and shipping on

water duality

_ 11vdrokogic modification

Fisheries modification

Selifish bed closures

Accumulation of tuxic substances

Dredging and dredged material disposal

NutriaTI rrlrichnent

Decline of sulhrnerged aquatic vegetation

Three critical areas were chosen irunl the 10 for intersiye

innvest igation
nutrient enrichment toxic substances and

the decline of submerged aquatic eyrtatinrt SAV
State and CBF stalls together with EPA personnel

wrote plans of action and asked interested scientists trespondwith suggestions
and proposals for researching tht<c

three IMhlem areas Nearly 40 research projects giEHIL

and cooperative agreements were funded Many of thu

studies were conrtucted b
y major scientific researchinstitutions

in the ChcMapeake Bay region Thebt ixvestigations

have greatly
increased the understanding 4 suurces of

pollutant their trannprort and fate within the estuary as

well aw irnpacts on a major t usysi in romponcrtit SAS

Frnducts

Approximately 10 final rezearch and survey reportsprent
the rnethucdult y iindiiregs and rLainnnrendatiom of

the CBVs scientific studies then are available through the

National Teehoiical Information Service and in the Eibrariec

of the rrlxriigrtnent agencies
and 1n1iacipal

rerearchinstiEuticriis
of the region In addition the CBI has produced

scuerai major summary documents C hrtrr ieake RoryMTtlrlra
ti1r+ ter em femysiem vxgrttiirus s4init LA the important

e4f1I1rlurrient5
and interactions within the Bay eeos stern

hesupotake Barg Jii rare Torfinical truias A Spnncmiis

pnlls together
u11 available research from the Arne study

areas in one volume which is

structured to address lie

questions pertinent
to managers These research findings

contninired to t1+ 9ee`oncl plewe of Fhr pre rain the

characterization effort

c11ARACTEl ITiNC 1111 BAY

The second phase o
f the CBP concentrated ondeterminingtrends in the Bays water quality and the health f its

reseurc s The goal o
f this phase was to provide aninformationhcp for evaluating human inttiacts on the

ecasstem and a framework for guiding management

options



3

As in the research Phase a diverre group of people
from scintists tee citizens helped the CBP formilate anjIryriaehfor this characterization For ease of eom arisori

and organization t w Bay was divided into segments based

on iiatiiral factors such as circulation patterns and salin1ty

To characterize how water quality has changed over time
the CRP looked at levels of nutrients dimsolved oxygen
organic conepocereds mid heavy metals in those augments
over the

past 30 years Av ilablc data was assessed for

phytopJankton submerged aquatic vegetation lien this

animals including shellfish and Finfish In some areas it

was possible to anaize both water quality and rr urce

trends over a hundred years For nearly two vears CBP
staff collected

present and hishrical data from institutions
and

agencies throughout the Bay region The Programs
data base

is one of the largest on any single estuary
After trends were established for rnu t segettents of the

Bay potential relationships between water and sediment

quality and r oJrces were exarriinrfl Several positivecorrelationswere found indicating that there may hecarrseandeffect
relationship between certain trends in water

siiadlity and the ahcendance of resources These
relationships

point to specific management needs such as pollution con
tral in particularly sensitive areas and to futuremorritoringstrategies

Pnrducts

The major product of the second phase is Chempeake
Bay A

Profile of Elwin imental Change This report

presrnts the current state of the Bay and trends in ib water

duality and resaurces I
t also

suggests possible causes ref

Mime of tlit changes ohseived dud thereby provides a risefnxl

management tool An important tjrmtechnical product of

this characterization effort

is the public concern for the Bay
that it has generalud

MANAGING THE IMY

The techrical studies and Baywide characterization

provided n Fourrdaticrn for dotermining dppropriitcenanaement
strategies the third and final phase of the CBP

Several steps were involved in developing managementoptionsfor Chesapeake Bay One was to xamiele the effete

tiveness of current control programs for present and future

situations To this end pre=dictive models were developed to

evaluate the effectivenesa of variau pollution controLw
Another step in the management phase involved setting up
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monitoring strategies
These strategics can enhance the

ability to distinguish natural from humaninlluefced

events provide a Framework feu f oture research and fill in

the gaps in the present
base of knowledge 1 n a Final step

in the ianagemeat proc s the CiP recommendedinwtituhtn

a
l

arrangements for implementing results of theProgramand directing future managemen4 of Chesapeake 15a

Developing and implementing a comprehensivemanagement
plan for Chesapeake Bay is a public

choice pros

Therefore the CBP tragether
with the Citfzimx Prrgram

for the Chesapeake Bay PCB established a Reaiurce

Users Management Yearn comprised of users of the Bay

and a Water Quality Management Team cunIt31ised
of state

managers who influence Bay activities Throughout the

management process the Citizens Program and these teams

have reviewed findings
and euncltasioie and have bce in

valved in developing strategies
These leans were aninvaluable

component
of the CBP particularly

in guiding the

ProQranis third phase Their help vyemplifies the kind of

participation
and cooperation neeary for effective

implementation

o
f

any environmental management plan

1 roducts

The major product from the third Program phase is

Chesapeake Bay A Framework for Action This report

presents a Framewipik for the actions that need to h takers

1v users to restore and mahitain the ecological integrity
of

Chesapeake Bay Additional products of this phase include

predictive
Euudels and a rcimprahensive

date management

system Lastly the third program phase encouraged a

regional management approach which will guide the future

of the But
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I
THE CHESAPEAKE BAY SYSTEM

GLNEIRAL DES ItPriON

hesgpeake Bay is the largest estuary in the Uniltxl

States and bioingicaly one of the most productive system
in the world I

t

is part of an iWerrxnneetec3 system which
includes x Fpurtion of the Atlantic Ocean and rivers draining
parts of New Fork Pennsylvania West Virginia Maryland
Delaware and Virginia The main Bay and all of its tidal

tributaries compose the Chesapeake Bay system as that
term

is employed in this dcieumtent

The Bay proper is approximately 200 1iiiles
Tmrag and

ranger in width from about four miles near Annapolis
Maryland to 30 miler at its widest

point near the mouth of
the Patomac The water surface of the Ba proper encrnpassesmore than 2501 square miles That figure nearly
doubIrs whew its tributaries are included However the

Bay is a relative1v shallow body of water averaging 28 feet

in depth making it very sensitive to temperature and wind
The Bey draws Irons an enormous 64000 squaremile

drainage basin Of the more than 150 rivers creeks and
streams flowing through portiofts of six states and the

District of Columbia and
wtrntributing freshwater to the

Bay 50 are considered major tributaries Eight if these

filty rivers contribute about 90 percent of the freshwater
contained in the Bi

v mainstrrn they acre the Susquehanna
Patuxent Potomac Bappahannnek York James Choptank
Rivers and the West Chesapeake Drainage Area TheSusri1eF1anna is by far the Largest river In tht basin4lischargirigapproximately 50

percent of the freshwater hat reaches

the Bay In addition it has the highest freshwaterdischargeratp rf any river on tltcs Fat Currit of the United
States a mean anneal rate of 401100 cubic feet

persecondThese
eight major tributaries and the ocean shape

the eireulation and salinity characteristics of theestuaryThusthe way in which and is used and managed within
each

o
f

the river hasiiis largely determines the volume and
chemical properties of the freshwater discharged to the
Bay
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1 Susquehanna

2 Eastern Shore

3 West Chesapeake
4 Patuxent

5 Potomac

6 Rappahannock
7 York

8 James

jht ruujor dr inagr 1 4 f
I

t
I

the CIapeake Bi si•stem



THE BAYS ECOLIHICAL PROCESSES

Natural
processes have suhjtecl the Chesapeake

eCOSystenl Io unendl ng modifications In the Chesapeakes

long history beginning when sea level changes started to
form it about 1500 years ago hurnans have wily recentlr

emerged as leading actors in this reshaping proeessFollowing

is a brief overview OF the Ba3 ecological processc and
characteristics This information helps to show how cLatuural

and human actiarrc crsrltinuously initiate chains of events
that can alter the condition of flee

I3avs environment This
d ription is divided into four major areas geoloVealcornpositionwater ands dinients key

biological communities
and icirl pruduction and consumption

Cculuugicsl CumposilJuii

In
geological terms the Chesapeake is very young I

f

the etrtire goelugical calendar fioir1 the earliest fo ilformationswere equated to One year the Say woidcl he less than
one minute old The birth of Chesapeake Bay followed the
most recent retr+a1 rif glaciers that once L4avwrud the North
American contineul during the final part of the Pl istoeene

epoch which hewn one million
years ago The rneltfin

glacial fee resulted in a
crsrresixriiding rise in sea level that

submerged cnasta areas including the Siisquehanna River

Valley and many of the rivers tributaries The compler of

drowned riv irbwls now forms the basil of Chesapeake Da
and its

I ributariies

The Bay proper lies within the Atantir Coastal Plain a
relatively flat low land area with a maximum trr ent
elevation

C31 f about 31 feet above sea level The Costa
Plain extends from the edge of the cuntlrwntal shelf on the

east to a fall line that ranges liner 15 to 90 rail west of
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the Bay The fall line forms the buuiiclal y betworr1 the

Piedmont Patemu and the coastal plain waterfalls and

rapids clearly mark this line where the elelation sharplyirereaxSlxrsuse of erosion of the soft sedlccients of the

coastal plain Cities siich as Fredericksburg and Bichnund

Virginia Baltimore Maryland and Washington DC
have developed al+mg this fall litre For rewons that include

the limits of navigability the abundance of freshwater and

the water power potential of the falls and rapid

Tbr C1esapcakt•s shoreline has undergone constant

mcxliflealion by erosion and
b

y the transport anddeposition
of se=diments Areas of strong relief like peninsulas and

Irradlan l are crx1ed and srothed by currerit tick and

storms and the materials are deposited in other areas of

the Bay Sediments carried by a river are left on the floor

of the Bav and major tributaries depr+iifing mud and silt

Grasses and other plants colonize and stabilize the

sediments developing marshes Buildup of hind in the

marshes Lauses the area to ++ventually bossme part of the

shoreline

The frtrces of erosion and s dimentation are continually

rehapirig
the Bay For example erosion coarsest ahistorically

swift sathmersion of Sharps Island whiih Was incolonial
times a rich plantation of six hundred acres situated

off the Eastern Shore Mooring piles for sailing ships are

visible at Joppatowne Maryland wore than a mile From

vpeti water today demonstrating the rapidity With which

sIitri rt15 can fill an ectuarp like the Cunpowdcr lliyer

Water and Sediments

UI all bedi of water estuarine systems offer the

greatest diversity iii water composition Freshwater mixing

wl d salt water creates unique chemical and p4sicalertvironmentseach of which LL1Iiarts
clifferelt communities

of organisms particular suited to that type of water

Temperature salinity and circulation are three very

important physical
characteristics which affect the location

and stability c
l Bay environments FluetuatiOns in Water

temperature affect the rates of chemical and biochemical

reautitlns withico the water which in turn influenceprocessssuch as phvtoplankton growth Salinity refers to the

concentration of discveer salt in the water Because sea

water enters the flay through its mouth the salinity is

highest at that point and gradually diminishes toward the

northerii end trf the estuary Salinity levels Are also

graduated vertically and horiaontally
that

is deeper water

and the waters on the eastern side o
f the estuary are saltier

This characteristic distribution 1
5 due to differences if the

density of fresh and salt water and the effects of circula
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fiver

Bottom

tion and fresheater inflow These salinity gradations and
the water circulation play enormously important roles in

the distrahrition and ellbeing of various organisms living

in the Bay The movement of water transports plankton

eggs and juveniI of fisliei shellfish larvae sediments

minerals nutrients and other chemicals

The waters of the Chesapeake are a coinpleii chemical

mixture containing dissolved organic and inorganic

materials including di rIved gases niittiCILi annd atarietv
of other chemicals

Dissolved Oxygen Among the chemical constituents

most important to the Bay is dissolved oxygen which is

essential for ariir als inhabiting the Bay Oxygen istransferredfrom the affimosphere into the surface waters hv the

aerating action of the wind and by adsorption It is also

added at cr near the rface as a byproduct of plant

photownthewis As a result floating arm rooted at1uatie

plants increase dissolved oxygen levels Because theexof
plants also depends on the availability ofightrhr

nyXenprudrlcing prase ses occur only near the sortace

or in shallow waters Due to the natural variations intempcrattlreand salinity throughout the year thecuneenrrationof dissolved
uxyeji tends to diminish iri deeper areas

ofthe i3iv and trifutiries in the summer and then inerease

in the fall

Nitragcn and PEin phoiusTit plant nutrients

nitrogen and phosphorus are also key constitiients in the

nays system in addition to being sciplil ied by naturalprocessesthey enter the lay in significant quantities through
discharges from sewage treatment plants food

processing

industries and in runoff from
agricultural land urban

areas and forests Nitrogen ploys u principal ruts inproducingplant and animal tissue Phosphorus is essential to

CJc ari

Lighted

Zone

Frtshwiuer Snit sslhsitrr

mix in the NV creating N

Lltliiiua rntiirorlrtirrtl
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cellular growth and the reproduction of phytoplunktush and

bacteria Just as ertilixer aids th€ growth of agricultural

raps both nitrogen and phosphotus are vital to the

growth esf plants
within the Bay Too much nutrients

however can lead to an averakatirrlanee of phytrkplankton

creating dense pvpurlattoRS or Lluums of plant cells These

bcxims become a nLligarlce Iwi uw oxygen is used up u

they decoiopose This can IFail to anoxic c nditinnsineaning
that the affected water area Ie er ies dcvrAd of oxygen

and thercfOre of life

SedimentsSuspended in the waters of the Chesapeake

are huge quantities of particulate rrn$tter rnnilosed of Milli

urlalJIL
rud inorganic natcriuk lneluding detritus living

pliflkttrirJ and tcsptnded
sediments Individual sediment

particles have a large surface area and many molecules

easily adorh nr uttarel to t1lom As a re LllL suspntrlPd

sediments act as chemical sweeps by adsorbing rryetalc

nutrients oils organic chemicals and other iotentiallytoxic
compiniieds Fur this reason areas of high s+diment

deposition can pcas5ss high concentTations o
f longlacing

toxicants Acrulnulatttm if

dfinentL can cause other

undesirable consequences SwttinF of sediments oti thehottoIIL
can fill in channels and other waterways bottom

dwelling plants
and animals benthns can be smothered

and when the sediments are suspended the water becomes

Lirbid and thus decreases the amount o
f

light
available for

planet

growthKey
Biological Communities

The Chpsapeake provides critical tvW of habitat for

various stage of animal and plant
life and rvos as asupplierof seafrxed to humans More than 270O species of

plants
and animals inhibit the hesapeakt and its

shorcline All depend on the Ray and their fellowinhabitant
for Loud and shelter each hi turn ccsrttTihutes to

the cxxntinucd life of the entire Chesapeake ecxtsyctem Five

major eornmuiiitieec that interact closely are the marshes

submerged aquatic yegetatinn communities bottom

residents benthos the floFaters plankton 1 and swimmers

nekton Each community rnakes use of particular habitats

within the Bay
MarshesMarshes ur wetlanrLc forin a naturalboundarybetweeri land and water Most wetlands consist of

moist vegetated areas kept wet by runoff ruaundwater

seepage adjacent streams and the Baus tides These types

of wetlands usually have bountiful supplies of nutrients and

are among the most productive areas known for plant

growth The abiindanee of fond aid shellrl offered by the
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marsh

p
l nts rccults in Nalualhle habitat for other members

of the Bay community A host cif iii ertehrates forexamplefend nn decomposed plant material and in turnprovidefood fret many species of higher animals Many game
birds animals and furbcarers depend on wetlands for frFod

and shelter Os dci he
yrrIng of

rsamnlvrcially important fish

and shellfisfl

Submerged Aquatic egetalitin Teen major species of

By grarsev are found in the Chesapeake Bay They arecoJIerelytermed submerged urluItic veg tatioa SAV Most
cannot withstand excessive drying and nrtt ivfu with their

leaves at or below the surface of the Water They are also

found only in shallow waters tvlrclre light rcHChes thehottornLike the marsh
grasses the different skies are

generally distributed
accordfrtg to salinity Theo sub

merged grasses arP important links in the Brly fcFrocchainTheysere as protective cover and food to adiverseeornnmunityof organisms For example many special ofinvertebratesfeed on decay ng grNsses arid then in turnproAdefood for small b tie crabs striped bass perch and
other small inhabitants o

f

the llay Wading birds such a
herons ofkii feed on small fish Which ehelter in the SAV
beds Another important ecological function of the Bay

grasses is their
ability to slow dawn water kelrxitiescausingparticulate matter to settle at the base of their sterns

this make water clearer in the SAL zones Finally like

marsh
grasses Bay grasses act as rntitrient buffers taking up

nitrogen and phosphorus and
releasing them later in thi

season when the plants decay
Benthic organismsThe organisms that live on and in

the bottctn of the Bay outside of the marshes and grave
beds form a complex accmbaze of cornrntinities primarily

composed of invertebrate animals Commonly termedhenthusthey arc usually described in terms of the animal

components although plant and bacterial groups are

crucial parts of the ceci y tem as well Again salinity and
sediment type help dictate the distribution and xific

kinds of lrnthr s residing in the Bay
Some benthic organisms are o Rnrnercially important

such as clams oysters and blue crahs and arewidelydistributed
Salinity determines the Joeale

o
f hardshell and

softshell clams the former
requiring highly saline waters

and the latter being able to thrive in lower salinity Certain
benthle predators disea s and parasites of oysters are

unable to tolerate lower salinities so they are far less a

problem in upper Bay areas than they are in the lower

Bay
Plankton The tiny organisms that float and drift with

the waters inovernerats are the plankton o
f

the Hay This

community illcluie phytoplankton $ooplarikton bacteria



and jellyfish Phvtoplanktoti are mieros mpic on€celled

plants
which often occur in colonies known as algae

Zoophinkton are the microscopic animals of the Bay The

bacteria are essentially the undertakers or decomposers

they break down dead matter particularly tilants The

jellyfish
inclkide sea ncttes and comb jellies

In general the phytoplankton and zoopankton of the

Bay provide the major fund sciigce for the larger organisms

of the Bay Like all plants the phytoplankton require light

and therefore are found near the surface They include

diatoms dinoflagelates gulden algae green alIac and

bluegreen algae M cast of the coop ankton are cr ipeiiods a

particular type of crustacean that i5 redly about amillimeter
long Als4a the tiny larvae of benthic animals and

fish arc eonsidcred to he zooplankton The zoaplanktiin

feed on the phvttoplankton
and in turn they may beconsumed

b
y

larger organisms

Nekton Nekton i ncluding fish certain erustaceans

squid and otiier invertebrates are the swimmers of the

Bay The approximately 200 species
of fish living in the

Bay are classified as either >ermaDent residents ur

migratory The residents tend to be smaller in sir aucl arc

therefore less capable of negotiating
the distances often

covered by the larger migratory species
The resident fish

includr killifishes anehovics and silversides

The migratory fist fall into two sate rics those who

srpawn in the Bav nr its tributaries arid thin who +awn

on the ocean Shelf The merribeo if We D vspa ring

category migrate varying distances to spawn in freshwater

For example yellow and while perch travel quite short

distances from their ru itlertee arra in the sli htly salty

brackish water of the Bay to freshwater areas in theupper
parts Striped

bass also ppawn in low salinity areas On

the other lrancl shad and herring fir the definition of

anaclromous fish more completely then travel from the

ocean to freshwater of Spawn and return to the ocean to

feed Other rn story fiish se the Bak ktrictlv for ftvding

and they spawn in the lower Bay or on the ocean shelf

Croakers drum menhaden weakfish liliiefish and spot

fall into this granalpp
Menhadfri which tied on plankton

occupy the Bay and nearhr coastal waters in particularly

great abundance and in fact support a major commercial

Fish jry

Fond Production and Consumption

The had WehThe prod action of the Chesapeakes

important specirc of fish and plants depend on theproduction
of plant biarnas iii the Bav The animals plants and
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FIcN

SAV

rnlcrobes of the Bay

are connected by r

complex network of

feediLi i1iteracti•>1S

called the frxad web

Direct and indirectlinkagmake up LTu food web
Tpically the direct fnrxi

PFWA0Plpnkkon

web encompasses severalprincipallinkages For example a

predominant feeding pattern in
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PRIMARY
F

CO SVrAERS SECONDARY

Zoopunkron
Fiirerr9Bdar5

cON5uMES

risk IrvarrorroIos

jnq 1rsir Lrxo

5impfified kond web for

C pcakc 11ay

illu raring important
O71nmuriilI i aria p$thwiiyi

the open waters of the Bay starts DEWITUS FEEVER5 AND
vIth phytoprluncton conyrrting Sunlight

r h PCSEI COMMUNIry

and nutrients into living tissue They

in turn are eaten by eopepods members of

the zooplankton community The copep ads are their

swallowed

b
y anchovies or other small fish which arv later

eaten by bluefish The indirect detritus pathway lead
fmrn dead organic rrratter to bentluc animals ordvcomposernsuch as bacteria and then to higher animals Food

webs dependent on marsh and Racrgrass production are

largely dominated by this pathway
Severat important ecological processes characterize three

fundweb patterns For one eater flows through anecosystemvia the fend woo h In the pros ri 45F photasyntl

energy from the sun is used by pants to produce organic
matter Phytopankton SAV and marsh plants are thus the

primary producers of the lays fend with and constitute

the lowest trophic level Energy and materials are then

transferred from plants to consumers at higher trnphie
levels Because energy is lost at each transfer relatively few

animals are supportable at the highest trophic kvel Forinstancema sive amounts of plant production are required

to support the varicns trotrhic levels that eentually support
the

top carnivores such as the triped bas for hinefishCarnivores
corksrame many times their weight in food during
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their lifetime if this food contains a toxic i 11rnical even

in smull amounts the fish or animal may be exposed aver

time trf large arnounts not the cheinleal Heavy metals and

organic
clhemicals can be concentrated and stored in iissxue

of the animal As a result the bode may contain a much

higher
concentration of the chemical than did itw food This

phenomenon is oiled lbiulugicat mugnificrttiu It can have

serir1us implications when the animal is

used as food by

hun iiii

POPULATION AND LANDUSE TRENDS

For over 30 years the Bay region
has been used tosupporta number of regional regnirew etits and economic

nerds Its bcaut richness and ether vnlli have attracted

people since the early colonial days Today over 12

million people live in the region and virtually every type

of 1c Jnomic activity
and land +igagn is found within the

basin Forestry uses occupy large area of the Pied1 LOrtt

Agriculture
dominites many portions o

f

the oilrich coastal

idiom Poultry seafood and vr etable pro sling areimpcartantindustru on the Eastern Shore while animal

husbandry anti agricultural prcx sing activities take place

throughout the Chesapeake Bay basin area Industrial

facilitie5 for steelmaking and shipbuilding lerdther tanning

plastics and riin manELFactuiing paper manufactirrirrg

and eherniral production are located on the majortributariesAs the population continues to increase the landuse

pattcras
and the eoonomnie activities if the re iurr will

rhan ge

I

Population Ti reads

Basinwide the population grew b 42 million between

1950 and 19A0 and is expected to grow an additional 19

million to a total of 146 million by 2000 Although the

largest inereaea Sri population 14 million will oeur in

the three largest basitrs the Susquehanna Potrniae anti

Jame Rivers the highest rates of increase betwren 1980

and 0DO are expected in the York 43 percentHappaharaneck
40 percent and Patuxent 27 percent River basins

More people living in the drainage basin cotild placeadditional
stress on the Chesapeake because of increasing

freshwater withdrawal and lamer amounts of wastes

sewage urban runoff construction activity intensified

agricultural aetiitiea additituial industrial activity etc

which the Bay will have to assimilate utrless neces5$ryactkmnare taken

pepdption graxdir in the

fh prMkr MaN driing

tom l95O 200ap pcred

Total Population of

Chesapeake Bay

Millions

15

i1O
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Increased Jrbalization

The steady trend of
priprilation growth in the Ray

region has had major impacts on the land

ra During the

last thirty nears c ii orNion to residential urban and

suburban areas has taken place at an increasingly rapid

rate Although less than 15 percent o
f

the land in the

watershed J
s utilized for these purposes it represents anincreaseof 182 percent since 1950 The con version of land to

residential arses has been concentrated

in areas surromiding

esistitrg slrvclup sieirt in partlt ttlar the West Che5apeake
and Paluxerit River basins have liar dramatic increaw in

urban and residential development losing cropland

pasktire and forest area aiid gaiiiirrt rwJidl risingpopiflatiorisbet excn 1950 and 1980 For example In the Pattimtit

liver basin the percent o
f

developed land has risen from

upproxirnartcv three percent in 11150 to ovrt 3D prrcwwit iii

1980 Thesis physical changes in the owes of land coupled

with changing pereeptiuns of the Bay have had asignificant
impact on Lhe sitcm and the ways hiirnans have tried

to manage it

Changes in Agricultural Actikities

In the eight major basins cropland has decreacerl by an

average of 24 percent over the IsisR 30 nears At the same

Lime agricnlturi in the watershed has shifted from alaborinteitsnse
to a eapiralintpnsfve aetivity More speciliirall

three major changers in agricultural activity haveincreasingly
enierged in the

region over the past thirty yearc a

growing number of farrners hsvr adapPed frtik
tillage or

conservation practices agricultural land

is being farmed

more intensiweIv and the size of the average farm h 4sincreaseddue to a steady consolidation of land These rhang
ing practices are affecting the BR

Conversion to ConservationTi1lagc Practices

Cnnvervaliotitillaga is ecoriornically advantageous to the

farmer fur

it

decreases energy eonsuiript iii and therefore

exists However it can ins cease the use o
f herbicides and

pesticides Conservationtillagr also reduces soil erosion

and herefore decreases the runoff of sediments and

nn€rientk

Inien ification of agricultural ActivityT4intensification
of agricultural activity requires the use of increased

fertilizer pesticide and herbicide inputs In addition

newrzt tech at ngies used to increase the efficiency and speed
of sail preparation crop maintenance and harvesting have

led to abandonment of many of the basic conservation

techniques
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1950

Consolidation of Agricultural Land Consol ideation of

atrieulural land rcfers In

it patterri cFf fewer and larger

farms and more abeeltee uksner5 iiirltading Corporations

who lease the land to tenants Tenants have few incentives

to reduce soil erosion and chemical loss a peciay when

there are high initial costs and slow paybacks

Loss of Wetlands

Today Chesapeake Bay is edged by 498000 acre of

wetlands Although statistics vary widely regarding the

trends of wetianrls luss reeareli indicates for example

that several thousand acres of Bav wetlands were destroved

e4L41j air Flu
i<<g+

tlr BOWS nti eased Federal state and

kwal reg11lati1rit as well as public and privateconsenancyeffortsseem to have slowed down the loss of Tidal wetlands

to apprrrxirnatrlty `sty acrt per year However important

nontidal wetlands still have relatively little protection

Losses are attributable to various forms of wetlandsmodilitatiouFur t urvtplv agriculture drainage is a principal

cause o
f wetlands Icon in Maryland chalinellxatiun giojects

particularly for agriculture play a dominant role in

destroying wetlands in Virginia In addition residential

develIFpment indutria lprojerts expansion anddevelopmerit
of marinas and dredgeandfill aeti itle have also

caused the Cuiitiniiirig decrease in wetlands in the Rao areR

1980

Landuse psitterng ill Fhr

Che apeake Frav drrirm

h in 1U50 end i+SO



SUMMARY

The physical and ecological procec es ni the Ba make it

a eonipex support system for many forms of life riversc

habitats are sustained exchanging ri tcriala andcomplemesritingone anothers resources The existelicc of Ihc

two major fcxrd websdirect planktnnhAsed and indirect

detritus based premotes overall stariIity II one pathwa
falter resource can be used from the other Surncu

organisms are even able to switch fixed iirc€s However
while complex rood

e
s trrcvide a degree of rvsilienev

they alrirte eannot restore and maintain high level of

desirable biological proditctivrity il
l the Ray

I
t

is also evident that the population growth and

change in land ease within the drainage basin are stressing

the Bays c ogical health Population growth 8iid urban

development have caused increase iii ruunicifal wastewater

discharies and concentrations of indiislrial ttiroresses artd

their effluents in eertein areas Changes in agricultural

prkCice and other litrrnan activities also contribute to the

problerrv of the Bay Foreea is predict that the increase in

population will continue lteoause the Bays ecologicalperformance

is highly subject to the interentiun of humans

as well as to natural forces the manner in Which human

activities are managed in the
1Ipcoir7ittg nears will diermine

to a great extent the de°grev to which the Bansenvironmentcan be maintained or unproved
The chapter that Follows gives an account of the wave

in which thi bay is degrading and describes the source

and loading that are contributing to its problems



THE STATE OF THE BAY

INTRODUCTION

The Bay is ixri organic rvlroie

I
f one part is

damaged all pans are affected I
t

is o
f lwle use

to srudi1 one link fri an environmental chain

Without reiaririg it to the whole

L
f thehesapeakeBay is to atrruiue ie must be addras d as

an entity um a total xyver without d epllr`ation

and wdr€iot amissien

Charles 1 fcG Mathias

frilled States Senator

Maryland

The Chesapeake Bay Program utilized all available

scientific analyses to aawes<s the Bay as an Organic whole
Research findings were integrated on a contiiiiioiix hasis to

fuiltsei Lli uirclerstanriing of the Ray as a total system The

Programs urieritific investigations in conjunction with

other studies e ntially documented that the Bay has

dramatically changed in the last Lri1oi tliis change has

accelerated in the last thirty years loireasing prirlation

growth Gear tithe has resulted in major landuse changes

large incrascs of municipal waste watrT and olheioulebmeswhich in turn have 4•aiised substantial iiiereasus in

the amounts of rxiutant loads entering the Ray For many
wears these oetiwitit lruel u rr4Ativ v minor iiltpaCt On the

Bays aesthetic beauty and pruductivity Understandably

many people believed that the Bay had an unlimited

capacity to siiriilat iiireian wastes This 6clief was only

questioned when dramatic changes in resourves were

observed and concerned citizenry waked why As a result of

CI31 research it is now known that contain ants entering

the Bay arc not readily Flushed oiit in hi the ixearl but
because of the unique circulation

pattern in the Bay they

accumulate within the estiiar y Over tinie this
process

ha s

gradually hanged the nature o
f

the Bay

19
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SUMMARY OF SCIENTIPH FINDINGS

Trends in I i ing Ilesources

The major hangti docutricntcd by the Bay Progratin
follow

In thu upper 13dv an incriasing number of blue

green algal or dinollage14Jte bloorri has beeii of trvedin rrttnt years hn fact cell eouit have incre sed

approximately FWfold since the 95Q In contrast
the algal 1t•pulatioris in the u per Potomac River

have
rcrently Ircoi to more diverse with the massive

Blueir en algal hloniiis rzeneral disaiilivaring siiice

nutrient controls were imposed in the 19fi 3s and

early 197Os in this se meat of the baywatershedSinter
tiv late 1960s stibinergcd aquatic veg tatiun

has dediaecl in abundance and diversity throughout
the Bay The decline

is mosL drdinatic in the upper
Bay and wesLtii 1wre trihiitarfes Ail analysis aver

Lillie indicates tlidt tac 11c hay moved
progressivve1

downstream and that present populations are Mostly
Iirui rd to thr lcrrver estudi y
I anding of freshwaterspawning Iish stivh as shad

and alewilc have decreased
Striped bass landin

after
increasing through the 100s and 111 s have

atlwcr decreased especially since 1973 11iirvrsts of

marinespawning fish such as ineiihadvri and hlui fiish

have
generally rcrruuincd stable= or increasrtl Thu in

ereacd yield of marine sawnerw and decreased yield

of fre hwatcr spawiwrs relareLticnt a major shift in the

13mt<s fisher 01idr the 100 yirir period from 1690 to

Jim marine spawners occouitted for 75 percent of

thw fishery during the interval roar 1971 to 1990

thr=v nocounted For 90 perccia1

Oyster harvests have also decreased Bawide Ovstir

spat set has declined significantly in the
past 10

ve7aars

as Crmparrxei fii previous years partiotaiarly in litupperBay and western shore tributaries and sarne

Eastern Share tributaries suet as t1i ChesterRiverThe
decline in Oyster inrv 4a htis boon sme+<vhat41set

b
y reicent iitcreaves in the harvest of blue crabs

which may be due to increased 1ihi
rig effort As a

resrilt the Baywide landings cif shellfish have not

cmanged greatly over the last t<un1v vars However
crkrcra1 shellfish harvest for the western shore hasdeerrt

sed
sig+nificanJ clccriri this perdrad
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Water and 4edimcnt Quality Trends

Increasing leveIS Of nu tricrrts are entering many parts

of the Bad the svper reaches of alrtLOSt all the

tributaries are higlil Cririched with nutrients lower

portions of the tribItari+ and eastern emlxaym nitc

have moderate concentrations of nattier Ls and the

lower Bay does not appear to be enriched iata

covering 1990 to 142411 indicate that in mint areas

water quality is degrading partially becaui cincruusinglevels of mrtrients are entering the waters Only

in thr Patalksco Putornac and James liiver and

same smaller areas is tlere improvement in water

quality this is evidently largely dole to pollutionuontrril
efforts in those areas

The amount of vatet in the main part of the Bay

which has low or no dissolved oxygen has incre ed

about fifteenfold between 1950 and 19lit Currently

From May through September in an area reaching

from the Annapolis Bay Bridge to the Ralitiahannock

River uriucli rif the water deeper than 40 ledt has no

oxygen and therefore is devoid of life The dissolved

oxygen levels in the Bay have been affected by

nutrient enrichment The excesiive loads of nntrients

which enter the Bay stimulate the growth ofundesirable
large algal

bltmms As the algae the and settle to

the bottorn dunr decay and Cmriurne the oxygen that

is crucial for hay organic_s such as crabs oysters

and finfish Although t13ese processes occur naturally

in an estuarine system they appear to have become

far more severe in the Lay in recent years as nutrient

inpuli have increased

High concentrations of toxic ingraiiic comlxiarnds are

in the hottom sediuients of the main Bay near known

sources such as industrial facilities river mouths and

areas of maximum turbidity Highest concentrations

were hound in the Patapsco and Elizabeth Ri4e3 b

where several sediment samples contained

rlcrrLontrations
exceeding lXI parts per million These general

patterns suggest that many of tbest trPhic substances

adsorb to suspended sediment and then accumulate in

areas dominated by finegrained sediments Benthic

organisms located iii cud aieiks tend toaccurnuatrthe
organic comp u1ncLs in their tbxues

+ Many areas of the Bay have im tal concentrations in

the water rclunin and sediment that are significantly

higher that natural background levels In fact

many violations if water quality Criteria were noted

Al t By sedimtr in the 11itjier Potomac upper

James small se tions of the Rappahannock and York
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Rivers and the tipper midBay had high levels Of

nita contamitiation The most contaminated

stxdirtYentswith eu•lceI1 ration irr•tcr than 100

times natural background levelsare in thc

industrialized
Patapsco and Elizabeth Rh eo

Relationships between Living Resourc s and

Water Sediment Quality

In summary valued resources o
f the Bay are declining

This trend parallelw arL ir•ereaw in ctutricnts and toxicants

throughnnt the Bay A geographic eharacterixatiun UIL I

analysis of grnernts of the Bay suggests a rrlatianshipbetwweem
the resoti roes and the water and sediment quality

In areas of the Biav afflicted by liigli u morctcations of

nutrients and toxicants sitch as Baltimore Harbur and the

Elizab1i River there is no submerged aquatic vegetation

In set only a few hardy ui aisnis can survive in this

hostile environrnent On the ther hand in t rtain areas of

the Eastern Shore where the nutrient and toxieanteonccntratiuns
arc Still Iaixly low submerged acuatil veg011aticin

still grows and crabs oysters and iinfish are plentiful

AW14oHgh the circumstantial cvidcnce appears to be

oumpelling the CBP cannot definitively link the trends

seen in the resources ti the Bays deteriorating waterrlualitvThere are other factors afFeeting the abundance of the

grsSscs
and fish inCl1udi1g over fishing climatic trends and

physical alterations o
f

the Bay as iated with dredging and

filling I
t

is suite probable that there is nn single bullet

but relhc r a iiwriad o
f

tceulrrgical stresse ftaweverr it i

clearly
estalished that nutrient luadin s have substantially

increased that massive clualiLities o
f

toxicants have enterer

this svtem and that the unchecked inrrnasc of the=se

Pollutants threatens important resources

NUTRIENTS

Nutrient sort the Living Resources

The increase in nutrients and the corresponding

decrease in dissolved oxygen are affecting the livirig

resources of the Bay Conceptually one would expect to see

a positive relationship between nutrients and BayproducUvity
As these iutrients which are essentially fertilizeriiicreaseone would expect to see an increase in plantprOductirnand as a r tilt an increase in fish harvests

However if too many nutrients are added the excessive

growth of undesirable weedlike plants
such as bluegreen
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algae is encouraged This presents the growth of desirable

plants such as submerged aquatic vegetationCiiesapeakBayProgram findings sL1 g t that this 1ituatiuo is oceurr

ing in the Bay Areas of the Bay that ha vr itlatia ely tow

tltitrient concentrations such ms the eastern ernhaymente
have abundant submerged aquatic vegetation however
area of the Bay that lLuc high nutrient cuncenLafivips
such as the upper Bay have very little vegetation

There is also a similar but not as precise relrationship

between nutrients and Bay fisherica Fish that spawn in the

freshwater nutrientenrached upper sections of tlit

tributaries are decreasing Alsr oysters aod othercosnmerrialc Ii I IFish that live all their life on the 13a luuttarm are

reduced in abrandanee possibly in
part

due to theelimination
of their habitat

b
y low dissolved oxygen Although the

deedine in rle irnhi P Tesotrrees cannot be deiiriitivel linked

to the ioocre ise in nutrients there is sufficient evidence to

recommend corrective actions in controlling nutrient

discharges to the Ba

Sources of Nutrients

The By program examined in detail the sources of

nutrients entering the l3ryy and the relative cuntrihottionc cif

different types of soured In addition an ass€ssrnerit was

Nutrients affect the

ecology of the Bay ill

Milki1 p WaVq
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made of chaugiiig landur activit1en xirrla bu the

iritensificatinn
of agricultural activities tnd urlNrniratuOn which

have string irrilAcatiiins for the levels of polluta1ity going

into the Bay hir example as the popillation
continues to

increase in and around the rnUtrol0l1tatL aTeati of the fa
the volume rxE municipal effliieut will al a increaeproportionatelv

If crirrc iit projections prove tr and if prtsent

treatIEtent practice continue the voluii a of nuinici foaleffluent
generated and discharged is expected to increase 36

pasremit by the year
2000

Special attention was also g eli to assessing the relalio

importance of point versus nonpoint sources in varioussectioiin
of the Ray warrrxhrd as a basis for targettingGnanalernentand eonrriI stratezies For example the nutrientinputfrmii the Sin quehanna River basin is Eirincipally

from

nonpoint soUTPq partieulrly from agricultural lands iTi

contrast the input
itch the West Choapeake Bay basin

r
ii liicli is composed of several rivers in ludin the

patkpwo Back and Gttnpuwder haSirisl is dominated by

point sources particularly niunicipai sewage treatment

plants A 5tratcgy for nutrient reduction in each oaf these

basins would logically focus on controlling the dominant

ssprrce9 Below is a MO re detailed summary of thevarizitions
in te gouroes Of nutrients entering

the Bay

Point SourcesPoint sources are Quticcntraterl waste

streams ciischarged to a waterbody through a discrete pipe

or ditch Although there may he tlailv or ware u
l

fltEctuo

boor in flaw they are essentially continuous daily

discharges which occur throughout the year Thesignifieariie
of point smircm increase5 during the summer and

GthL periods o
f low rainfall becaiLce the diltltiou of ffliient

breceiving water is reduced un ersely their relative

significance decreases during periods
cif wet weather when

rainfall runoff and nonpoint loadings increw Examples

of point soturcrrw ittcltide discharge from iridustrlalpruduslion
facilities and discharges from publicly

ownedtreatmeetworks POTAVq The C1BP data laasc contains aninveiitury

o
f

over 50IM7 industrial and muriitipul point

sources located within the Chesapeake Bay drainage area

Nonpoint Sources Nonpoint sources of riutricrtis in

elude runoff from forests fariiiliiiid itsidential andcxonmcrciallydeveloped lands groiuitlwater how andatrnospheric
duposition on land and water Within the major

river basins discharging
Lu Chesapeake Ray cliufges in

poptilatiion land use and land management are occurring

which alter stormwater rrtnnff ritralitV and the rate of

discharge These changes affect the 5iter and nature ofnonpointsource loadings to the Bay The cliffiiye nature o
f

nurrpoint sources render them difficult both to quantify and

umit Eul In addition nonpoirtt source bads are largely

deterniined by unpredictable rainfall patterns In wet
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years npohif snrIrc lrxads arr general v very high and in

Irv Years kw The non point wurce runoff frrrni cropland
i ntrilujkes the argest share of the nrxnpint soctrce ncttrient

load to the bad Although a Eninor contributor to thebaytiwido
1311trienk load urban runrrfi rain loeaIlzecl water

quality 1rhlems

Nutrient
Loadings

Ihp Chesapeaire Bay Program rstinmatM
presritL 1tRj

and future 20tUJ nutricnt I adings deli ured to lhce Bay
from throughout its drainage basin Z`hc fractions of
nutrient ioadinge originating from point m irces andnonp6131source agricultural and urban runoff were also
dote mined In general the nitrogen entering Bay watcrs is

cuittributed Primarily by rionpoint sourcr•s vhlulk u re
dominated i cropland rutiriff loadings Prink sources on
the other hand and csp ciall sewage Li tment plants are
lie major u ure of phosplorus fry Chesapeake Bay I

t

is

irnprnrHnt In note again that point souru nutrient

liscliaEges tend to he more dominant in dry ears than in

wet years In contrast rionpointribrc•e which enterWaterways
primarily in stormwater runoff contribute a greater

share of Iota nutrient lcadirrgs during wet years
$asinwide Nutricrtt Lading Basinoriel Tlnirlt

sources contribute about 33 percent of the total nitrugcn
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load to tbe lgjly Hoowever point sourcas contribute a Iurger

share of the phosphorus load averaging til pereeotNonpointSnore contribute the difference in the nitrogen and

phosphorus loadis snaking up 7 and 39 pert
exit of the Iota

loads respectively Most of the nitrogen enteringChesapeake
leaV waters has been transportticl from watersheds

throughout Ehe Ray basin phosphorus losidirii nrigiaatc

rriustLV from sources adjacent to the Bay below the fall

line

The three fart tributaries of the Bay theSusquehannaPotomac and James Rivers carry
neat of the

nitrogen 78 percent and phosphorus 70 percent loads

that enter the tidal waters ref Chesapeake Bay Although

the West Chesapeake basin centered near Baltimore is nut

a large land area compared to other basins it

contributes

significant amounts of nutrients to the Bay The Eastern

Shore and the Patuxent Happabarrnock and York iiier

basisis contribute the smkillcst portion
of the Raywide

ntrtricnt loatls

Nutrient Uiadin s b
y fajur River basinT link

loadin of nutrients with peeific areas where iiotrient and

dissolved oxygen oncertratioirs totentialiy limit aquatic

rtesotirUes it is wx7essarv t0 understand tlr relativecontributionsof point and ntinpoint sour s by major river

bardii I
t

is

also necessary to determine inputs in dry

average and wet vars Drily then can decisions be made

on the best course of action to reduce nutrients eoutributing

to a certai ii problem

AnilVsis by a computviiLed rntNlel demonstrate that

point
source loads of phosphorus uceed the nonpaint

source loads from the Potomac and James River basins in

almost fill rainfall vuiditions In cnntru t the nonpaint

sources contribute most of the pheisphorus
from theStusqueliannaffivcr hisin under all conditions IIsis finding

reflects the favt that the Jancs and Potomac River hsins

contain major population centers which contribute large

point
source loadings to tidal waters unlike 1

1 w more rural

SuSCJurttanna
basin It is not surprising

that its theurbanizedPatuxent and West Chesapeake ba iris the phosphnrus

loadings from point sourees exc e
l

those from ronpoint

sources and in the largely rurei Li 1orn Shore andRappahannockand York River basins nunpoint cuntributions

are always the dominant sources of phosphorus

Nitrogen loadings from thp major river basins ate more

often dominated by rionpoint sources than are phosphorus

loadings In the Susquehanna nornpoint sources provide

most of the nitrogen tinder all cYinditions In the Potomac

River basin the nonpoiait sources of nitrogen
dominate

nodes all lrydrulogic conditions Most of the nitrogen
load

in the Jarn+ River comes Fruni point sources however

nonpoint sources become important in a wet year Point

Iinportonce o pii1t fir nonpr11irit

Durres for phosphorus in the mtkor

drainage bxwins

Point source doer inoled

M NcnPOinl source iorr ra tad



aurce load Of mitre n always exceed nanpoint soututzi iii

the West Ch peake however in the Patuxent ltiver

basin point sources cif
nitrogen arc card dominant under

dry conditions Ioadin of iiitrugen frrirn tluc Eastern

Shore and the Rappahannatk and York River taasirisoriginate
primarily from nonpoint sources as dcr those of

Phosphorus

TOXIC CDUPfll1NLIS

Toxic Compounds and Living Resources

Tnxic compound are affecting the Bays rexour

especially in urbanized areas These compounds include

metal such cadmium copper and land nrtnnicehpmicalssuch as PCls Kepone and DDT and other chemicals

like chlorine Low c ncentrations of these toxic compounds
have little effect on organisms However increasingly

higher concentrations of toxic ciirnprinnds can causereducedhatching and survival
gross

effects such as lesions or

fin ertaniran in fish and cventuaIl the mortality of an entire

population Toxicants can affect the ecosystem byeliminatingsensitive species and producing communities dominated

by a feu po11utiorrttalerant forms In ocalirvd areas of the

Eav the CFiP has Found evidence if sich toxic stress

Chesapeake Bay Program research has shown arelationshipbetween the levels of toxic cotnpouncls found in the

secdinents in certain areas and the survival of individual

organisms and the resulting health of thr ecosystem

Bioassay studies of a small arnplttprd that lives in the bot
torn sediments o

f

the Bay indicate that its chancre ofsnrvival
significant decreases when it is expcxsed to IOllciterl

Bav sediments Whcn the arnphipotis were exposed touncontaminated
Bare sediment that had natttra levels of

metals and organic saahstanees the all survived However
when the amphipafds were exposed to highly contaminated

sediments from the inner harbors of the Patapsen and

Elizabeth Rivers they all died Moderately contaminated

sediments pro draeed intermediate levels of mortality

The fact that this particular organism could not live in

these
highly contaminated sediments suggests that other

organisms cannot live in such conditions Staadieg of these

areas confirm this theory Those areas of the Patapsco

River that have highly toxic sediments suppurt only a few

types of organisms primarily warms low diversity areas

that are not as contarn inatedf have many different

organisms including crabs clans oysters and amphipods
These Findings reinforce the need for careful control of

toxic cotitipuud

lkd utiun of diuersit of

benthk cuumunitic along

a
~ Vr1dient of tuxic poltutanls

in baltirllure Harbor

•l yule tFxrnrty

uph c nryiw
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Sources of Toxic rirnpmjjids

Toxic materials enter the Bay from a variety of sour
including industrial effluents and other point sorrrceg

runoff From urban areas laid agricultural landsatmosphericinputs and disposal of wiitariiinated dredge

sttoi I eept for longrange Jrtxspherie dnpncitinn the

primary sources are located within the iiri
Point Sources Industrial FaciIities and sevasgetreatrrrtrit

plants discharge a vjriety of metals and synthetic

carganic compounds Chlorine and ehloriiiated rEr rrics are

also trmmon cofttituents of effluent From industries

POT Ws and xowvr plants Thu CBP analyzed the effluent

from 20 industries and eight UTWs s_Ver 75 percent of

the facilities iid toxic stibstances in the effluent Point

sources o taxi s appear to he most significant in in
dustriaized areas such as Baltimore and Norfolk

Nonpohit SourcesThe three major tributaries to

Chesapeake Bay the Susquehanna Putoniac and Jaynes

Rivers deliver rneN15 and organic compounds from urban

and agrnrultural di1d_ In additinu deposits of air lxallution

are delivered
directly to 13av waters and also indirrcty

through urban runoff One example is automohiles which

contribute lame amounts of lead from gasoline Another

important non point source L
4 shore erosion whirleuntrihiJtec

significant arifrlunts of iron and other metals to the

Bay Alsu maritime slrtp and leisure and work boatsaceasionall
leak or spill petroleum and are regsrlarl treated

with copper used antifouling painEb The toxicants

Lc oeiated with maritime activities reach their highest levels

in harbors and rnarinds where the activities are mostconue1JLJat d slid natural flushing is low

Loadings of TciJe Cumprjunds

The Chesapeake Buy Program estimated metal luadings
dclivseed to the But from the lltire drairsae basin

Although the CBP was amnabl to quantify the Intidings of

organic eornpoui4s to the Bay it is laruhahle that the

relativi•i contribution of different sotrsrs would ljr ineilm

to that estimated For metals In general the Susquehadnma

Potomac and James Rivers are major sources of toxicentN

entering thL tidal Ray lFflueni Frrtjrrr industries and scwa
treatment plants located

directly on the Bay are alsoimportant

In urbanized areas such as Baltimore WashingtonDC and Hampton Roads urban runoff can tontrihtste

significant loadings of toxicants

Organic CompoundsThe CH P detected over 300

Organic eciispuunds in they water and sediments of the Bay
up to 4S organic rornpounds were detected in Baltimore
Harbor Most of the compounds identified were icrxiu The
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mean concentratiuis of all organic compounds detected

were typically in hundreds of part per million 1rinrit

pollutants were dctacted in all areas sampled and ahnnt

lialf were found in concentrations greater than 50 parts per

trillion In general the cornponds observed showed a trend

of high concentrations adjacent tc Urbanized areas such as

Bnlrtrnore avid HUcoIltcu Roads high cencrntratio115 arc

as
c

fOiind in the Suselliehanua Flats In the southern Bay

high L ncentration exist near river mouths

Alihuiii

e
1 the CBP is siniihle to quantify

than loadings of

Organic curnpounds the fact that high concentrations of

many of these compounds were detected in analyses ofeff1h3
ents from indiistricw Find iuwu u treatment plants1uggoti that the major source of toxic loadings is point

sources Furthermore in

wreral instances the BP was

ahlr to link the COmpiyIILds with specific indiskrial sources

I
t

is cssrntial that the release of such compounds be

substantially reduced and that Bay sediments and point

source eflutints lye thoroughly monitored

MetalsThe James Potomac and Susquehanna River

systems aw Irv far the major trwigwrt ineehanisrns for each

metal examined by the 114P Cnllvetively they account for

69 percent of the cadmium 12 percent
of the chromium

69 percent of ilie copper 80 percent
of the iron 5

1

1rcrcent

of the lead and 54 percent
Of the zinc discharged to ttic

Bay system The other principal source of each metal is for

caclnuiiirii indnstrv 1 percent for chromium and iron

hare erasion 13 1wreent and 18 percent resliectively for

copper industrial and municipal point sources 2 percent

for lead urban runoff 1P1 percent and for zincatmc
pheric deposition 31 perct nll

SUM IARY

The Chesapeake Kay Programs research has

douuucented the serwus impact of the nutrients and toxic

chemicals released from
point

and nonpoint source on the

Bays water and wdinient quality and on the vitality and

abundance of its living resocces Moreover forecastsindicate
that the sources of these pollutants will continue to

grow in number and change in nature resulting incorrespondingincreases in the levels of the pollutants entering

the Bay The present state of the say and the forecast for

The future provide the basis fur the recommendations vet

Forlh in the following chapter It is sential lint We net

now to control and alter li Mart artisitiex and practices on

land if we are to halt the deterioration of the Bay and lie

Subsequent losses of animal and plant life they produce

high Iewet4 u laxi ur rvc

cempuuuds are tIwId weir

ladustrixti ad areas of the Ray

PWV9

iP 1V

e

R



FRAMEWORK FOR ACTION

INTRODUCTION

hcsapeake Ray Program findings clearly indicate that
the Bay s an ecosystem with

increasing polntion burdens
and declines in desired reuiurces I

t

is also L idenf thatactionsthroughout the Ra °
s waterxhed affect the water

quality of tle rivers flowing into the Bay Degradation of

the Rays water and sediment
quality can in turn affect

the living resources Thus effective
nianagiment of the

Chctapcake Day roust l based on an Linderstanding of
and an ability to contnrl both plaint and nun point sources
of pollution Mhroughout the Chesapeake floe basin To
achieve this objective it is essential that the states and
Federal government work closely together to develop per
cific management plans to rexlure the flow of pollutants
into the Bay and to rctori and natiaitain the Baysecological

integrity In the text that follows specifikrecomniendations
are outlined for monitoring and research control of

nutrient reduetImL in toxic compounds and inairagement
of the environmental quality of the Bay tikwtem

mourojRING AND RESEARCH

The
rAIntiandhip observed b tween tha water

quality
and resource trends enahed the CBP to begin to identify
causeandeffe t For eexarnlple Bavwide the areas ex
periencing siL9 ilieanI Io ses of SALE had high eonceLLtr4ti+Un5
of lnLitrients in the water column The high levels of

nutrients evidently enhance
phytoplankiuri growth and

epftnhvtk fouling of plantq thus rwlueing the light reaching
SAV to below critical ievclc However it is also probable
that high levels of sedimentinduced turbiditv andherbicidescontributed to the SAV problem in IocaJized areas In

another analysis the reduced
diversity and abundance rsf

benthie aarganisrris in LLrbanired areas was related to toxic

contamination of lie pediments Low dismultied
nrygetr in

the summertime also appsars to be a major factor limiting
I
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the benthic population particiilarly
In the uppt andmidBayThe inrrease in the volume of Water With lowdissoly+

l uxygen L
L attributed to increased algrtl Production

and deep triggered b nutrient enrichment Lastly

mitriLft enrichment acid increased levels of toxicants

ccctirred in major spawning and iixursery areas for

ariadromous fish as wall as iii aE tas exile rirncing reduced

oyster spat This information wa utiji7Ld to develop a

preliminary Erivirtinrneutal Quality Classifieation Scheme

S that related titer quality `ritcriu to resuureeuse

attainability

The characterization o
f the Bay and the attempt to link

water quality
ti eids to living rrioUroe trexrds has made

science useful to managers and citizens This retrospective

approach is imperfect though F ause large gaps ins the

data lraUe and nnecesary ussuinptions
limit rur nbilify to

make strong
sciuritific causal inferences We havecorrelations

not proof We also do not know with certainty to

hat extent levels of pollution must be rediwec1 to achieve

a duality of water that can support
resource ubjectiww

Mathtjxnatical models wltieh will r uedav enable us toarriot
ut theme answers have not yet been perfected for the

c irplex Chesapeake esti ary Based on these significant

gaps in our understanArig some would argue that proof
of

the urgency for action is Incomplete However the

evidence nF increased pollution loads accumulation and

retention of tcrxieants in the system and declines of valued

resources ere camr+Slling
reasons for lrompt and effective

correction la•nethelexs whatever actions are taken we

must bear in mind that our ability to asses the

effm
b
e

tiveness of control prtkgraans
and redirect our efforts will

depend on the aderlriacy
of our monitoring and research

efforts

yea

IniIiiLant5 4ntrr ilk Ba
frnin nano usaruc I
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MONITORING AND RESEARCH REaOMMENnATIONS

OBJECTIVE
To ACQUIRE INFORMATION TO REFINE TPF CBPENIROMLNTAL QUALITY r LASSIFICATION SCIILME ALOE

TO bF FJX P STATE WATFR QUALJ1l KTAM1UARDS EASED

ON RESOURCEUSE ATTAiNAiHirnr

The sakex and Federal iovernwents ehrougli the

sr+agerrreft Committee should destgn and im aleirflent

a cordinaled prograpi o
f Baywide rrletJ icrfrig ut1d

rg earcJLJ by rily 11984This
prcgrarn should ivc11Oc the frrllowtrrp cOn1pQneIls

A baseline descriptive and analvticaJ lLmgterm

fliOI torrng program
A coordinated Mid sustained jILrqrprttive program of

monitoring and researd to imprrve the understand

iriV of relatjojtslips between water and sediment

gilnIify and Iisin
r reSou1LSI alid

1 research effort to identify important resource

habitats and guide their
preservation and restoration

NUTIill TS

Nutrients enter the Bay from point source such as

sewage treatment plants and irorn
nrtnlioint soure

r
tmeh

as agriculture and LJiban runoff In ppn ril the nitro r

rnterirlg Bay waters i contributed
primarily b

y

ttonpoint

sours which are dominated by cropland runoff loadings
Point sources an the other hand and especially sewEgP
treatment plants are the major wr urce of tIIiyphorIIS to

Chesapeake Bay I
t i• important ku note that in dry years

point soLIrce nutrient discharges tend to be more dominant

than in wet years In contrast noopoint wraiarctn which

enter uaterwavs primarily in stormwater runoff contribute

a greater share of total nutrient loadings during wet years

Also different river basins tend to be dominated bydifferentsoure and therefore
require different control

strategm For example nulrierit loadings in theSuJLxehannaRiver are primarily associated with nonpoint

souurc s although nutrient loadings to the James River are

primarily attributed to point sources The major findings
and inlormatfon rer aiding nutrient sources loadings and

control programs arc sumrnari7ed below

The rusgtiehanua Potomac and James Rivers are

major sources of nutrients to the Hay Theycantributerespecdvely 40 24 and 14 percent of the

nitrogen and 21 21 and 28 percent of the

phosphorus in an average ear



Runoff front cropland and other nonpolnt srurce are

the major sources of nitrogen to the riutrient enriched

areas in the Bay Nonpoint sources ctintrlbute 7 per

cent w1kcreas point souree9 contribute 33 percent of

the total rritrogrn
Lund to the lia in an average year

Point sources such as sewage treatment plants are

the dominant soiree ui PluawlalxuiUS to thr

nutrientenriched
areas of the Bay Point sourc vuntribute 61

percent whereas nonpoint sources contribute Belpercent
of the total iiIc6phoruu

load to the Itri In an

average year

Agricultural runoff control strategies
such asconsera

time 1i11age Best rnansgcmcail 13ruttioes arid

animal mtamire waste rraanagcment can efFeetively

reduce nutrient loadings from areas dominated by

agricultural nonpniTTt urL s e the Susquehanna

River

basinIUrbanrunoff control efforts have been shown t be

effcxctive in reduciriw nutrient Ioadin to sumill

tributaries located in the Baltimore fC and

Hampton Roads areas

Point scrurc controls such as rstrtrFirrnq on nutrient

disehar from mrinicipal sewage treatment plants or

limitations on phostalaate in detergents can effertively

reduce nutrient loadings to those areas where point

snurtxs are significant eg the James and Patuxent

Riverbasins
Point and nanpoint source controls in colILbirratir n

achieve consistent reductions in pollutant loadings

during varying rainfall conditions in all basins

The Pofieral government and the Mates have a variety

of control programs for pooiatt and nonpoint sources to

reduce loadings to the Bay However CBP research has

shown that many areas of the Bay sire overenriched with

nutrients and that the Bay acts as a sink essentiallytrappingand recycling nutrients through the system Additional

actions designed to r iIce the aautrient load to the Bay

will ultimately be beneficial In response to these findings

the states are already taking laeiktl new initiatives as welk a

providing aciditirinal finding for proven old ideas ForexampleMaryland is attempting to provide state dollars to

Pay for phcsphrarus and nitrogen removal at selected

sewage treatment plants
which are nut eligible for Federal

fuinding Virginia has already established an iitnuv tine new

incentive program For farmers paving them from the state

coffers for removing from production haiFer strips along

waterways Pencil lvania is initiating a pilot maalnLre

management program that may decrease nutrient loadings

to The lower Susrpiehanna These are vigorous First steps

taavward achievement of sustained improvement still there

is much more that needs to be none



RAYVIDF NIAR1Hvr RECOMMENDATIONS

OHECT1VF
1 1CEDL°H POINT AND roNPoINT SOURCE NUri 11T

LOADINGS TO MAT N NUTI IENT AND DISSOLVEDOXYGENJ€7NfF TK T4Clptis NTCFSSFRY TO SUPPORT UIv

1rVN 11FRU11ACFS OF THE NAY

General Reeormncndations

1 The states acrd the FPA through the r~ danagdrtrdrtt

Committee sw ild railie Me exisiing tcatff qualittt

fxJrlna eFtrcxrJf Jrrrcs to cdfrerrrta a hag inwide playa by

frrdt 14984 that i drrdts implementation srheehdes to

con Irol n Ufrierlts jrrrrn point and ionpoiae sources

2 The states and the EPA through tha 41ejnogruzent

CamirnittrP slrcufd coratir1r e the deo2elopmerrt o
f a Bay

i idr rr1atcr qualfiy model to refine he ability to rvY
potential water gmditr bcnufits

o
f sin ufated nt irient

routrrrd udtcrrnativck• This inridcl shrrrihl he
rontinrinusjr

updaird with new Nforraatu n on poirlI scrurre

disvcarges land ivw atiRitieY water quality etc

Point Source Rccoiumendatinns

3 The Statrt and the EPA 1110 0 COYISI hr CB findings

14her updating or issrripi g WPDFS ptrmUs for add
ppoini

sarrrrr discharging directdy to Ch sc pavkfr Bay and its

tribrtUrie Pur_4PrmorI A4e Siatei khrou1ld injortP

API ES rcrtr>it firrritutirrris

4 Teohmrart data from CBP firzdirrgs AouId b0 earrsic tred

when evaduatirxi fundin proiarrsads for PUTWs under

the EPAs Advanced Trcfuirirrrt Prrlicrf5
The States

o
f 1J ryland Virg iiria and the Distriet

o
f

Columbia should consider by Jrrly 1 19M Grs one

o
f

sevdra control alternatives a pohrri to limit phwsphate

inr de°tc7gcn try 05 pPrrunt h neigfhf itJ light o
f the

irritnedinte phraphorres ireductious which would be

achieved

6 The followwing adm in M rrative

la

rnredoo res sho rrdd be

rethwtd for arlton by Ja i ary 1 1985 by the States

cmuntieu ancllrrr mUmL pahliesr

TO increase POTW effieirFney improve operator

The state refers to those states within the Chesapeake By
drainage basin
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lraFWng programs and pro vide or r jr rrrgr iprssntiues
for better job perforrrianee muRr as inerff Sed

s6lrrrie prmntiris bonimrs job recogrtUirui rte

The wle7 should c`ortnider CIllirfi igs whenrankIngconsfructton arrant prcrfecfx

Aecelcratf the development and admit tration

o
f

elate and local pretreatment pro rarnnN

Goriiinecc° to evaluate and utilize innocaiive and

alternatfue motriertf rerntmal approaches

huprove sampling and irfspertian ra f iAlrif aurre

discharges

1eelop plans to rip ICrcr Tungterm operation
and

rriainfenUnce of stun lrritsate1lyowned sewagetrealarent
faHtiliks

frrstitnte edu atiorial Campcrigns to cofrserue wcrtOr try

reduce tiro nvvd fnr PO T W expar sica+i as population

in the Chesapeake Bay basin increases

Nonpoint ouret Recommendations

7 The states and the EFA through the Mandgernefol

Committee should dete•ap a detailed no point si terre

rnntml iInplemcntatiork program by July 1984 as

part o
f t if proposed hasinBide taater qualifymanagemew

plan

Initial efforts should concentrate on atalalishirrg

strategies to a elorate the application of best manalwretfnt

practices in priority subbasins to reduce existing nnnpoint

source nutrient loadings Longterm NtrategiLS
should seek

to m aintain or further reduce ntriont leads from other

subbasins to help restore Chesapeake Ray water quality

The Implementation progrdn should not he limited to

traditional appmarh c toward soil and water co rvation

an intensified commitment of resources for ediitatioiial

technical and financial a55istaryCi4 is warranted and mayregriirrinnnvath administration of

a
t vailable resources

LongteTrn flirnhig mn list be assurecl at the outset of theimplementationprogram and a detailed plan to trackaccomplishmentsinetudin water quaitw improvement should

be develnpeAl by the states through the ManagementCommitteeThe framework for this program should include the

following stages

Stage I

A program that emphasiztRs increased education

technical ttsistance Wed costsharing as well as

other f financial incentives should he in place by

July 1 11385 in priority
subbasins ie throve

determined through nriniSrlinl cnuree modeling to
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be
significnot contributors of nIItrtcnts toidentified

problem areas o
f

the Bay Fullimplementationof the stage 1 abatement program should

ocvir
b

y 1 •iy i 1 P•3

Stage 2

The Stage I program should be expanded tointerniediate
priority sobbasins based on additional

bassinwide nonpoint source modeling andBaywide
viater quality moclrlinf a sesssments that

sh ultl determine both the need for additional

uonixaint source nutrient redLGCkions and theadditionalsubbasins to be targetted for nonpoiirl

sourLu tsalFGlt••

Stage 3

Provide the
necessarv educational tLvhnical and

financiar a5sistanm to inairltaLII nr improve the

level of sail and water resource protection

throughout the Chesapeake Bay basin Soilcunaervationdistricts should tstablish annualconservation
goals and report annual onaccomplishmentsand technical financial educational and

research need

Concurrently with stages I through 3 the states and the

EPA through the Management Committee and theagricultural
research community should initiate research to

evaluate the effectiveness of BMPs

in reducing the loss of

soluble nutrients from farmland to improve soiltesting

procedures to refine recommended fertilizer application

rates especially with respect to nitrngert and to explore a

range of financial incentives disincentives or other

measures that would accelerate the BMFadoption process

Regriatoiv alternatives should he evaaliualed and where

necessary implemented if the above approaehs do not

achieve the needed Fluty€ent redLLCtians

I

S The tNDA and the EPA in comsrrhhadt

r
t with the

Mrfnugrm t ommitree should strrtri4i then androordiraatctheir efforts to reclrbce aricullural norrpuint

urturce poldrtltoe to improve touter quality in

Chesapeake Bay

Specifically an agreement that establishes a cooperative

commitment to work toward the grial of improved water

quality in Chesapeake Hay and its tributaries should he

developed The agreement should outline ways thatprogramscould be targetted to reduce loadings of a nutrients

from soil fertilizer and animal wastes h sediment c
agricultural chemicals and d bacteria from animal wastes

Alsca the agreement should
encourage the targetting of EPA

and USDA technical assistance and computer modelingpersonnelto Chesapeake Bay priority subbasins
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9 Fai rat age7wicY WWes and ccrutrli 3 vAirrilyd £Icyelo

itrretitiae pltcies by illy 1 1984 that exrcoi r 4e

frrTners to uopkemeM RMIx

Policies that could be eunsirlered Include incentives to

maintain scrLSitie or marginal farmland out of prcoductiorr

siich as the US DA Paymentin Kind Program or other

similar statr or local efforts crasscumplltnec changes in

the Internal Revenue Code or state and local taxstruct1iresthat
will encourage landowner iirtectrtient in l3Ms or

discourage the laclr of adcquatQ BMis khe establi limrrut of

Federal state or local agrieulhLral coriservatitrn Irust funds

for additional cost share education or technical assistant

reurccs user fe dedlenter3 taxes su etpandcd

irnplementationfunding

10 The sfatvs7 cu xit9e arcd trir•rtiritaafdrt c rnriiei in vuh

basins adjurelyd to ftrlrt1freSfr iind pstrwrirre ggmefits a
Chesapeake Bay and It fFibutories siotefd irroplerrren t

fal+ and enrjurce exisreirrg
rrrtntn storrrTWr Tr reltaerffcUritrf1

programsAlthough
noo3point source loadings of rrulrirnts fromurbanland were not found to contribute to overall nutrient

loads unnecessary loading of nutrients sediment heavy

metals and other pn1ntariL
from urbanized or developing

watersheds should be Avoided because of their potentialimpacton living resources in iulated or srrritivc reaches of

he Bay In addition stormwater management prograins

shcorlld places equal emphasis on control technir4uavn firr runoff

quality and runoff tluatitity they
chNild also ritlmer establish

ownerdeveloper reslxiiisihility
for longterm maintenance r

r
f

urban it€ormwater Spits or Eke inLlulr~ aiiiiovat1vr inalce

mechanisms to pay
for longterm BiP maintenance

11 The Buttes

o
f Mar11rr7ld ant Virgiriia amI faradgouerrlrrlitsShould mnxfder strrngflieritrig t tn it proiertion

laws to include norntidaf uucfhatads fateastne

o
f their

value a Fr+fnir nr baeffers
UrrI firing rfxn ire habitaf

TOXIC COMPOUND

Toxic compounds enter the Bay from point sources

such as industrial EariliUits and e agu treatment plants

and from nonpoint sources such as urban rumruff dredged

material disposal
and atmospheric depacitiun The three

major trihiitaries to the Che•apcakc the Susquehanna

Potomac and James Rivers are the major sources of metals

and organic compounds to the Bay indrstrial faciliti and

sewage treatment plants discharging rlirrrrly to the Bay are

signicant sources of cadmium capper and orgaiik corn
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Pounds Urban lururff is all important source of lead and

atmospheric d aoiition IS an important xamrce of xint to the

Bay The toxic problcrn is most severe in industrialized

areas such as Baltimore and Norfolk where the water and

sediments have high metal concentrations and many
organic compounds The major finding rer ardijig the toxic

eornp7ouLnd sourJcs and controls are srxrnmarized Irvuiw

The James Potomac and Susriirehanna River are the

major sources of inetals to the Bay Collectively they

account for 69 percent of thc cadmium 72 pcrcent of

the chromium 69 percent of the copper SO percent

of the iron 51
liement of the lead and 54 percent of

the zinc discharged to the Bay system
_ Over 300

organic compounds were detected in the

water and seditnentt of the Bay Lull
to 480 organic

ompniircis were detected in l altELVre Harbor lex t

of the compounds detected are toxic and many are

priority pollutant

_ An analysis of afiannf fnm 2ti indkistri and 8

piihlicly owner treatment works revealed that over
75 percent o

f

the facilities had toxic substances in the

effluent principally metals chlorin and chlorinated

wgaIi a cornpouads

Point source control programs reciolted in signiiriiiit

reductions

in

metal
loadings between 1970 and 1980

to areas such as Baltimore Harbor However these

programs focus only on the 129 EPA priority

pollutants Large quantities of onetas and organic

pollutants continue to enter the Bay system

Nonpoint source control efforts such as urban runoff

controls integrated pest iiLariagernent and the

regulation of dredge spoil disposal have probably
resiiitrel iri induced Eoadings of toxic compounds to

the liav

Toxic pcalLition conti u
l

tools and inforntatiou

developed by the BP such as the toxieit
r index the

toxicity testing protocol and the effluent andsediniertt
fingerprinting procedure will help managers

address the toxic substailce problem
The Federal guvernrnerit and the states have made

significant advans lei tla control of toxie substances

However alarmingly high levels

O
f

toxic coiiLptitnd are

still found in certain hest
spelt areas of the Bay I

t

is also

discon rting that pre ant regulatory monitoring efforts

would not detect an illegally discharged or dunipudhioaceumu ativc co npi rurld which exceeded chronic toxicity

levels This WOuld suggest that a Keponetype incident as

dreerirrcd in the
Jariies River in 1975 could easily occur

agailt Such a possibility is frightening in light of the fact

that toxic materials tend to adsorb to sediment and remain

trapped in the Bay They are often recycled thruuLhout the
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5v$tern caus117g repeated
dalna until they are evelltuully

buried b the accumulation of clears sediment Themefindirr
suggest that current perneittink rnonitorinng andenforcern+

nt prrrgrxtrus
do rt+t sufficiCnliv control toxic

loadings to the Ray

BAYW1DF TOXICANT RECiI fMENl TiONS

OSJ CTIVE
CONTROL AND 110 IrOR POIN1 AND YVNPO1 T

SOURCES r7F TOT MAATu1J LS TO MIl ICATE TKF

F rr1 4riAJ t1E5 DEMONSTRATED Ir+il1 Cr OF TOXiCA7tiTS

ON TRY UJYIN1 RETAkURCES 0F THE BAY

General Rctommendations

j Ttae States and ilic EPA throu the hIfnnffrxw rat

Ctrrxtrnitfer sl4ould ritiiizc the existing Water rpirdily

mrrriagemei t
i

rr res rj a buyirnwide palarl fhaf

inr •recl•s rr••lretrienlati•rri
cched d u on rrrrrtrod toxicants

from point and noupoinf sources

b
y July 1 1984

Point Source Recommendations

2 The States thrmigh the POPS permit and generalenforeemelJtarrtierarity prigr1io
5hnrrdd aise biological and

cljcfi al atlalrtses o
f indriserial arld munielpal effinents

tIr idniif dnd ccritrM ioi r rliurfittr r to the Bat and

Its trthrrfcrrl s

Biomonitoring and chemical analyse GCMMSfingerprintof effluents can be used to identify toxic disrh>arges

and to assess potuntia impacts on receiving waters Initial

focus should be on all major discharges facilities known or

thought to be reltiasing priority pr>llrhfntc
and POTWs

receiving
industrial wastes In developing this protnnrrl

the

States should fullow EPA p licy and recrrmmendatiouus

Priority are$s for ntation should be the Patapsw

Elizabeth and lanes Riders lo he expanded to other areas

as appropriate All effluent biological and chemical data

will be sti ricl in EPAs Permit Compliance Syteni PCS
as well as in the CBP data base Monitoring of effluents

should be coordinated with the Baywide monitoring plan

this includes analvsis of toxicant levels in sediments water

ccolumn and in tissues of finfish and

shellfish3
The f atcs rid the EPA thrnigh the 4tari69emcr+t

r ykordld wili e C he crpeake Barg ProgramCorn trtittf

I
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findtngs in dpieloptri or revising water
quality criteria

and s andiirds fir €
i

xicanrs

initial
priorit should be

given to pollutants identificcd

as highly toxic and prevalent in the Bay specifically

chlorine eadmitpttt copper zinc nickel chromium lead

and in tributaries atraxine and linuron Numerical criteria

sltcniJd developed when needed and incorporated into

state water quality standard as sctoit as feasibleSitesixcificcriteria that are de relopcd should be hased on

biological and chemical characteristics of individual reeeiv

ing waters according to EPA guidelines and apprupriate
rtitl1Hrine research

4 TIu sales should base wDES permits orc the EPAeffftrrrifuie eiiner or reiced •t6ie water
griajiiysiandardstrhirJ ee+er are more stria =rrrr Ftrrihermore the

Wetew shoedd a njorce all foxjcaxt finWations in NPDES
permits

The IPA should maintain its current schedcalc forpromnulgatingbest available echnology BAT effluent

guidelines To lu ilitate the rltlfak of pertmtits the FeA
should continue to transfer knowledge and

expertise

developed during tht effluent guideline prom to the

states The states should also consider increasing the

number

o
f

training programs for permitwriters5
Preirt erptene confrtJ programY shuietrf be strengtherrrrd
where needed to reduce the eltsrharge o

f
ii rzardors and

toxic maferiak

The pretreatment prxugrarn in various basins hascontributed
to reductions of toxicants in some municipal

diselearges but flee CLIP has found that as a grouptreatment
plants continue to be major cuntrihittors ofhravmetas

organic compounds and other toxicants inelcrding

chlorine Current FPA regnulations require pretreRtinent

progrrrns to lx developed by July 1 198 Municipal

dischargers who have not submitted their proem should

do str as soon as possible The EPA and the states shnitld

rnifnrce these
Irrugr fins

8 Chlorine contrail
strategie should be trnplement l or

continued were reuee ixr placer €ri areas of critecai

resrrerrce importance Sirategies should farmus on the

reduction or elimirratirrn

o
f chlorriutio use

o
falterrtrl€iveBiocides and the reduction

o
J
t the impaci o
f

effluents

Major areas o
f

ernphasis would include fresh or brackish

fish spawning and nursery arciLs and shellf h spawning

areas Maryland and Virgizmia have already begun to reduce
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chlorine residuals evaluate sitespeciiv ekteets of ch1rrne

and cumider envirprirental effects in siting and permitting

of discharLers

Nonpoirit S urre Recommendations

7 The EPA the l• S Army Corp o
f E rgNeery un r the

States shovid 11alrxr CBP prrigram findings and Wh r

n iL injorrfitatirfrp in drvelOpltig Perm if curutiiions for

dredgeandfill and 41 perrrxts

1nfrrrrnaLion developed or asembledj by the

Chchsapeake l3a Program includes a lLIeasure of the

relative enriQlniienl of e btnents by six metalsconcentrations
of organic materials in surface ct>diments shualing

and erosion patterns distribution fit sediiiient typeslocation

o
f

submerged aquatic vegetation beds shellfish beds

fish spawning and nursery areas and relationship
between

habitat quality and living rcurces

I

8 A Bay de effort
should he wade to ere irre

properdrandfingand akaphrulutni techniques o f pesrivici uj
herbiddes aaartfcuturfy fit ffghi o

f the
pr

hritiol increase

era r+sr o
f these f iateriafs in drewtilt faruiirig proctirrx

Innovative strategic such as integrated pestrnnnarern
it PM and redru teem arid timing of applicatirin have

proven to he succusful in the Bak area The States €houd

encourage the use of these reduction strategies support

runoff and erusfurl contrtil irograrrrs
clernonstraticinproects

and monitor the fake and cffeats o
f

those substances

on the Bays aquatic
environment

9 Research munftriring programs and coiltrraf Yfrateg ex

to reduce ririxcrrr runoff
should be corltrriued and

strercgfhene
l by the locadrttes which are mast directly

affect d

The states and urban areas should develop andirnpkelnent
Plans which identify

iirlbalr management strategies to

proteut water quality in those areas where urban runoff

controls provide the mast effective results

111 Thf Stafes and the EPA should evaluate the rriagnthids

arrrd

o
f

f cts

o
f other sources

o
f tax1i orris includingatirxuartrerir

ttefxisrtoon arid precipitation
ccintamiriafed

groutedw i r acid wine dreaiilage hazardow waste

disprrxai acrd storage s its arcfderrtaf midis andrarififrruling
pJ F

l h

As information beenmess available it should he factored

into control and permit processes
etc For example models
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indicate that 30 to 40 percent of the atmospheric enhissions

generated within the Bay area are dcpasited there The
Clip has rstinwated

pntent iaIv significant inputs of metals

fratrr acid minf drainage aid andfouling paintsparticularlyin trihutaries Many of these toxicant soure arP

Currently being investigated by Federal and state agencies

RAY MANAGEMENT

To effectively rnannge the Hay both its ariehitity and

its unity must be i ognized The Bays water quality needs

wary fiinp rrgiW to resrion as do the controls nectssarv to

support specific regional re iiir use objectives Theindustrialized
Patapsco and Elizabeth Rivers have a verydifferent

water quality piIreni than do the Choptank or

Rappahannock River Also the desired and actual use of

these arms varies significantly ie industrial versus

agriculture and fishing It is
apparciiL

that our control

strategies must be
targetted by geographic area The CRP

report A Framework for Action describes the different

areas of the Huy and rtcomrnends actions to addies their

specific regional needs The bay is a complex interactive

eeo yatem and actions taken in any part of I he watersehed

may re uIt in water quality degradation and impacts on

apiatic resources a tream For thIS reason it is ecentiathat a Baywide managerneiit mechanism with apprrr

priate representation coordinate the rmpoetivc activities of

the Federal and state planning and regulatory agenices

Therefore it is recommended that the CBP Managfinent
Committee be nrcrtnQiped and extwndvd to provide aryirrdinatingmechanism to erxrrire that ac onas are takers to

redurc the from o
f

pallutrtri€s info fhe Bay attd to restore

and maintain t4 hays ecolc icai sate riey

The Management Committees specific responsibilities

should include

Coordinating thrL impI mintatinn of the Chesapeake

bay PrograrntS re amn7endationh

l evcloping a comprehensive basinwide water duality

planning process in conjunction with nngningplanning
efforts

Investigating new regional approaches to waterqualitmanagement including creative financing

Mechanisms

Resolving regional conflicts regarding wafer quality

issues and

Reviewing related ongoing Bas research efforts and

tecommmending additional research needs

It is hoped that the needs of the future can be met and

the
quality of the Bay preserved It is apparent that some
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govcrnrnent8d change longterm Commitments Lind niuuuy

are necessnrv There will be no quickfix fir the

ChesaLeakes problems A e will need to continue to sOidy

and to nlonftnr but while we do that we will also need to

focus concerted remedial xtcticn on some nF the most vere

prtmblems in the system Above all te will need tocontinuethe dialogue among the states and among thr L19era Of

the B The new spirit of on operation
and awrlreness

generated b
y the Chesapeake Bay Program has brorcght us

to the point 4f bQ11eviiig that we can maiIjige this Bay for

the benefit of all


